There is growing interest in the use of the management concept of a 'learning organisation'. The objective of this review is to explore work undertaken towards the application of this concept to the health sector in general and to reach the goal of universal health coverage in particular. Of interest are the exploration of evaluation frameworks and their application in health. Method: We used a scoping literature review based on the York methodology. We conducted an online search using selected keywords on some of the main databases on health science, selected websites and main reference books on learning organisations. We restricted the focus of our search on sources in the English language only. Inclusive and exclusive criteria were applied to arrive at a final list of articles, from which information was extracted and then selected and inserted in a chart. Results: We identified 263 articles and other documents from our search. From these, 50 articles were selected for a full analysis and 27 articles were used for the summary. The majority of the articles concerned hospital settings (15 articles, 55%). Seven articles (25%) were related to the application of the concept to the health centre setting. Four articles discussed the application of the concept to the health system (14%). Most of the applications involved high-income countries (21 articles, 78%), with only one article being related to a low-income country. We found 13 different frameworks that were applied to different health organisations. Conclusions: The scoping review allowed us to assess applications of the learning organisation concept to the health sector to date. Such applications are still rare, but are increasingly being used. There is no uniform framework thus far, but convergence as for the dimensions that matter is increasing. Many methodological questions remain unanswered. We also identified a gap in terms of the use of this concept in low-and middleincome countries and to the health system as a whole.
Introduction and background
The learning organisation (LO) is a relatively a new concept that owes a lot to The Fifth Discipline, the seminal publication by Senge [1] . The early works of Senge [1] and Garvin [2] gave rise to the first definitions and features of a LO. These authors, and others, also proposed frameworks and tools that made the LO concept operational and less abstract [3] [4] [5] [6] .
A lot of this early conceptualisation work was inspired by the analysis of the experiences of major private companies, which realised the importance of investing in knowledge and learning to reach higher levels of creativity and innovation. Ensuring that a company has the attributes of a LO is considered in today's fast changing environment as a source of competitive advantage. Therefore, the LO concept is embedded in the minds and visions of managers of leading companies, as well as smaller ones, worldwide.
The research agenda has followed this dynamic with interest, with researchers exploring several directions, including analysing the relationship between adopting a LO model and the financial performance of firms [7, 8] . For non-profit organisations, Wetherington et al. [9] , in 2013, led a study that confirmed the relationships found in earlier studies between the dimensions of the LOs and financial, knowledge and mission performance. The lenses of the LO concept have also been applied to the public sector; for instance, Rose et al. [10] examined the relationship among the LO variables and other organisational variables by using a sample of public service managers in Malaysia. Organisational learning was found to be positively related to organisational commitment, job satisfaction and work performance [10] . In this review, public as well as private, for-and not-for-profit organisations are included. A systematic review conducted by Rashman et al. [11] examined aspects of organisational learning in public organisations and concluded that frameworks for explaining processes of organisational learning at different levels need to be sufficiently dynamic and complex to effectively accommodate public organisations.
Learning from the private and non-health sectors that have applied and succeeded in getting some positive results from reorganising according to LO models should lead us to ask what those companies and a health system might have in common. 1 Much like commercial companies, health systems face challenges related to patient satisfaction, improvement of health at individual and population level, and the scarcity of resources. These too require a creative approach to designing policies that maximise outcomes with the limited available resources. The health system also operates in a dynamic environment, be it epidemiological, demographical, financial or political.
Research is a key learning pathway for the health sector. The use of research is actually embedded in the concept of LO as one important source of knowledge. The types of knowledge essential to improve the performance, and more specifically, the learning capacities of an organisation or a system may however be broader than the ones traditionally generated by scientific work. The type of research that is promoted by the LO concept is linked to action, for example, the research can provide tools like the collective resolution of problems and the documentation of experiences to make stored implicit knowledge explicit. With well-organised knowledge translation mechanisms, research can play an important role to bridge the gap between knowledge produced from the action and the decision-making process.
There are many reasons for health sector actors to pay more attention to the concept of LOs, and we believe that the emerging global movement towards universal health coverage (UHC) only increases the need for better 'learning' health systems. UHC is defined as the capacity to provide all people with access to needed health services (including prevention, promotion, treatment and rehabilitation) of sufficient quality to be effective, while also ensuring that the use of these services does not expose the user to financial hardship [12] . The United Nations General Assembly resolution adopted on December 12, 2012, urged governments across the world to move towards UHC [13] . There is an emerging body of literature on the paths to UHC. For instance, a recent study looked at 24 countries [14] and highlighted the diversity of paths to UHC, both in terms of strategic choices and results. In fact, for any country, the road to UHC is inextricably linked to the complex process by which policy decisions take place. The quest to make progress towards UHC obliges countries to undertake major transformations to their health systems, especially in the area of healthcare financing. The technical nature of the reforms generates a fair amount of confusion, including the flawed perception that UHC is about introducing some specific arrangements such as social health insurance. In reality, each country has to find and follow its own path to UHC, starting from its current situation [15] .
If there is one universal recommendation for UHC, it is that countries should be willing to engage in permanent learning [15] . Innovation, creativity and the capacity to learn from one's own experience, but also from experiences of other countries, become the key resources for development. Progressing towards UHC is mainly about making strategic choices, while simultaneously dealing with the complexity of the health system. This is why integrating systemic learning within health system organisations becomes the only path for countries to develop contextualised strategies inspired by internal and external experiences.
Over the last decade, a growing number of experts and global actors have recommended adaptive strategies to strengthening health systems [16, 17] . Strengthening health systems requires dealing with their complexity and taking into account not only their components but also their complex interrelations, and adopting new ways of thinking to close the knowledge-action gap, where each innovation in health systems constitutes a learning opportunity [18] . Within this context, some interest for the LO model has emerged, but mostly regarding the application of the model to specific healthcare organisations; there is a need to identify and analyse the results of these applications to date.
The main purpose of this paper is to identify and assess the body of literature on the application of the concept of a LO to the health system. We are interested to know more about the frameworks used in assessing the LO in the health system, the methodological approaches used and instances of applying the concept to move towards UHC. To achieve these objectives, we performed a scoping review in order to gain a clear idea about how previous research has applied the concept of LO, and to which aspects or entities of the health system, using what analytical frameworks. The result of this research will add knowledge to the potential application of the LO concept to the health system by highlighting lessons, challenges and gaps. An additional complementary objective for us is to identify frameworks that can inform our future empirical work on the role of systemic learning capacities for low-and middle-income countries (LMICs) in their path to achieving UHC goals.
Our hypothesis is that the LO might have real analytical and prescriptive power, on the condition that it is adjusted to health system realities and particularly to the process of change on the path to UHC. Therefore, our review focuses on identifying the applications of a LO to the health sector, and the tools and frameworks used so far for this.
Method
We undertook a scoping review of the literature. We followed the classical steps required for a scoping review of the literature [19] , namely identifying the research question, identifying relevant studies, study selection, charting the data, and collating, summarising and reporting the results.
Identifying the research question
Taking into account the limited resources we had to perform this study, we adopted a pragmatic approach in order to get good results without unnecessarily broadening the scope of the review. Instead of exploring the history of the LO concept, its definitions and applications outside the health sector (work we have done in parallel, but which is not reported in this article), we decided to focus on assessing its use in the health sector. This choice was supported by an initial, quick research that highlighted the existence of literature reviews that have treated the LO and the organisational learning concepts in general [11] . During this preliminary non-systematic search, we found very little on the use of LO in the health sector, while the business sector has benefited from sufficient research in this area. Additionally, many articles examined organisational learning in general and the knowledge management, but very little was specific to LO, which is quite a recent concept, emerging in 1990 [1] . This research aims at assessing and analysing health organisations through the lens of a LO.
Therefore, we defined our main research question as follows: "How is the LO concept applied to the health sector, and more specifically in the context of the UHC agenda?"
The sub-questions related to this research question are presented as follows: The hypotheses of the research are as follows:
The LO model will contribute to the development of health strategies and policies by promoting organisational learning. Organisational learning cannot be maximised unless a LO structure is in place to make sure that the learning is promoted and used in the decisionmaking process. The LO concept could help LMICs in structuring their own capacity to design, adapt and improve strategies to move towards UHC.
Identifying relevant studies Electronic databases and identification of relevant studies
First, we restricted our search to some of the main databases in the health field, namely PubMed and the Web of Science (formerly ISI Web of knowledge). We also used the Google Scholar web search engine, by limiting the search to the health field. The focus of the search was mainly on electronic articles. Indeed, we worked on the assumption that most of the articles on LO would be available in an electronic format online, as the history of the LO concept is relatively recent. We also, therefore, did not restrict our search criterion by any date or time. Our study protocol was completed, and the searching process finalised, by October 1, 2015. One co-author (MOIF) had already participated in several scoping reviews in other fields and helped the first author to define the chain of keywords. The following research equations were used for each search engine: "learning organisation" and "health"; "learning organisation" and "health system"; "learning organisation" and "health"; "learning organisation" and "universal health coverage"; "learning organisation and "universal health coverage". All literature database searches were restricted to the English language.
Website searching
In order to be more comprehensive in our search, we used the criterion to identify some main websites which focus on health and health policy, and some features of the LO concept. As the interest was in UHC and its links with the LO, we chose the WHO website because, in recent years, the WHO has been promoting UHC and health system strengthening. We also included the World Bank website for the same reasons.
Other literature sources outside the health sector
As mentioned earlier, the objective of this review was to inform our future empirical work. To complete the research on frameworks we selected three reference books [3] [4] [5] on the subject (for almost all the recent non-health sector research). The selection of those three books was based on the number of citations provided by Google Scholar. We also used other articles that are not covered by the keyword search to enrich the introduction to the subject, but these were not used in the summary.
Key informants and experts in the field
The research protocol was presented and discussed in a meeting gathering experts and professors at the Institute of Tropical Medicine. Their comments and suggestions were included in the final version of the research protocol.
Article selection
The selection of articles was performed in several stages. The first stage of the selection was based on the title, so the inclusion criteria were set to include only sources with clear indication about the LO concept and a mention of the health field. After title screening, we analysed the remaining articles, identified duplicated sources and merged different results into one database using Reference Manager. However, we also verified our hypothesis by randomly checking the rejected articles and found they did not contain models or assessment tools on LO.
We then undertook a review of the abstracts to identify the sources with a clear mention and analysis of the LO as a concept and framework to exclude those referring to the subject without deep analysis or application. A final list of detailed reading was thus formulated. Further research using references cited in the selected sources was performed, particularly of the ones that analysed LO models. In the last stage, complete (full length) versions of the selected, relevant articles were read and reviewed. For this final stage, the inclusion and exclusion criteria were as follows: (1) the source has a clear mention of the LO concept with reference to a definition of a framework, (2) there is a clear assessment approach in the method of a health organisation, (3) the article is directly related to the health sector. The review was not systematically conducted by more than one reviewer, as our criteria are straightforward, although we did discuss including some articles when ambiguity arose. Figure 1 presents the different stages of the selection.
Charting the data
Guided by the scoping methodology described above, the charting of data refers to the stage during which information was extracted from the selected sources (review of full articles). The content of the charting tool includes: (1) the setting (the country where the research was conducted); (2) the level of application of the concept (health centre, hospital, the whole system, etc.); (3) the objective of the research; (4) the adopted definition of the LO; (5) the reference framework used; (6) the methodological approach and tools used for the study; (7) the link with the health system as a whole or with UHC; and (8) the main findings.
Results
The results will be presented according to a narrative synthesis with a focus on the application by levels of the health system as well as the main frameworks that were used.
Collating, summarising and reporting the results
We initially retrieved 263 papers, out of which 50 were selected for their relevance to the research objectives. These 50 articles, 27 articles that directly analyse the application of the LO concept and discuss the applied frameworks were included in our summary. The remaining 23 articles treated the LO without deep analysis or use of frameworks and were therefore excluded; for the majority of these articles, the LO was referred to without using a clear approach to its analysis.
The settings
We analysed the settings related to our selected articles. The analysis by the level of income of countries indicated that 21 articles (78%) dealt with research conducted in high-income countries, five with research conducted in middle-income countries (18%), and only one article was related to a case in a low-income country (Nepal) ( Table 1) .
Year of publication of the selected articles
To analyse the possible growing interest for the subject we analysed the distribution of the included articles over three main periods of publication. We counted 6 articles written in the period between 1998 and 2005, 9 for the period between 2006 and 2010, and 12 written in the period between 2011 and 2015. We acknowledge here that the number of articles is limited, but these results indicate that the LO concept is gaining interest among health sector analysts. The future will tell whether this was just a flash in the pan or a reflection of the early stage of a strong development.
Application of the LO by level of the health system
The LO concept can be applied to different organisational units. Our scoping review showed that the majority of articles were conducted in the hospital setting (15 articles, 55%), the second context to which the LO concept was applied was that of health centres (7 articles, 25%), and four articles discussed the application of the concept for the whole system (14%). The rest of the articles discussed the education process in medical schools or in health organisations in general.
We have paid a closer look to those applications of the LO concept in the health sector which use various frameworks and serve different objectives. The summary of our research is organised according to the use of the concept by level of the health system, and we try to capture the main frameworks that were used.
The health centres, primary healthcare level
In their article, Somunoglu et al. [20] analysed the perceptions of a LO application by workers at an oral and dental health centre in a city in Turkey [15] . They used a model based on the four blocks [21] of (1) the 'knowing organisation' , (2) the 'understanding organisation' , (3) the 'thinking organisation' , and (4) the 'learning organisation'. They used a questionnaire with a scale from one to five and the researchers interviewed 193 health workers active at health centre level. They concluded that there was a weak understanding of the LO concept among staff of the oral and dental care centre and stated that, while their institutions used some of the applications of a LO, the process of becoming a LO was not fully completed.
In their study, Kelly et al. [22] assessed the 'collective learning capacity for change' by measuring the learning characteristics of a first-line services practice team in Scotland. Their approach was inspired by Senge's definition [1] , as well as by other authors [23, 24] . A questionnaire was developed to collect 62 concepts related to the LO with a scale from one to ten and was administered to 85 staff members from five practices. The feedback collected through the questionnaire was considered interesting. All the five practices had median scores weighted towards the positive end of the scale for LO characteristics.
In their article, Schilling et al. [25] evaluated the implementation of a six-block model of the LO in 36 health centres of Kaiser Permanente in the United States of America. The study analysed the experience of implementing LO characteristics as an action research that used different data, including performance data, to evaluate the implementation of the LO. The six blocks were (1) real-time sharing of meaningful performance data, (2) formal training in problem solving methodology, (3) workforce engagement and informal knowledge sharing, (4) leadership structures beliefs and behaviours, (5) internal and external benchmarking, and (6) technical knowledge sharing. They concluded that the LO has the capability to develop structures and processes that facilitate the acquisition and sharing of knowledge. The study concluded that the six blocks have enabled Kaiser Permanente to become a LO.
Birleson et al. [26] evaluated an experience of applying the LO concept in a child and adolescent mental health service in Australia. The approach taken was action research, and consisted of reviewing the original organisational aims, analysing the performance of the service, examining the quality of clinical care recorded in external reports, and analysing structured interviews with directors of all metropolitan hospitals about the performance of their organisations and the achievement of the aims of the LO set in 1996. Their model is based on the early work of Birleson [27] . They looked at the dimensions of (1) leadership, (2) organisational design, (3) work design, (4) perception, (5) information processing, (6) communication, and (7) motivational systems. The authors reported that the implementation of LO enabled enhanced service delivery and improved quality of mental health services, based on the analysis of different indicators.
Cantle et al. [28] tried to identify the characteristics of a 'learning organisation' in a fundholding General Practice in the United Kingdom. They took an ethnographic approach written up as a case study using the dimensions of (1) policy, (2) operations, (3) action, and (4) ideas, drawn from the work of Pedler [23] . They concluded that the case study analysed contains the characteristics of a LO. Another review conducted by O'Connor and Kotze [29] analysed two frameworks and programs being conducted in New South Wales to conclude that the LO concept provides a useful conceptual framework and tools for individuals and organisations to apply in developing knowledge and affecting change. They analysed two models, namely model 1 (achieve your intended purpose, maximise winning and minimise losing, suppress negative feelings, behave according to what you consider rational, advocate your position, evaluate your own thoughts and actions and those of others, attribute causes for whatever you are trying to understand) and model 2 (valid information, informed choice, vigilant monitoring of the implementation of choice in order to detect and correct error, premises are made explicit, inferences from premises are made explicit, conclusions are crafted in a manner that can be tested by logic that is independent of the actor). Bunniss et al. [30] conducted action research on LO in a general practice in the United Kingdom using Senge's LO framework [1] to conclude that it is possible to support healthcare staff in learning together.
Hospital level
Leufven et al. [31] assessed the use of the dimensions of the LO questionnaire (DLOQ), initially developed by Watkins and Marsick [32] , in one hospital in Nepal. The questionnaire was administered to 230 employees at all levels of the hospital, using a 6-point Likert scale (1 -almost never, 6 -almost always). They used a framework with the following blocks: (1) the individual level, which is composed of two dimensions of organisational learning, namely continuous learning, dialogue and inquiry; (2) the team or group level, which is reflected by team learning and collaboration; (3) the organisational level, which has two dimensions of organisational learning, namely embedded systems and empowerment; and (4) the global level, which consists of two dimensions of organisational learning, namely systems connection and strategic leadership. The authors concluded that the DLOQ could be used and applied in hospital settings in low-income countries.
Mohebbifar et al. [33] aimed to specify the LO profile in educational hospitals in Iran, based on the LO blocks of Marquardt [4] , which are (1) people, (2) learning, (3) organisation, (4) knowledge, and (5) technology. They administered a questionnaire of 50 items to 530 staff in those hospitals; the hospitals of two universities were found to be far removed from the characteristics of LO.
The relationship of the characteristics of the LO to registered nurses' beliefs regarding evidence-based practice in six acute care hospitals in the United States was analysed by Estrada et al. [34] . They used the DLOQ of Watkins and Marsick [30] , with the six scales, and the following framework: (1) create continuous learning opportunities, (2) promote inquiry and dialogue, (3) encourage collaboration and team learning, (4) establish systems to capture and share learning, (5) empower people toward a collective vision, (6) connect the organisation to its environment, and (7) use leaders who model and support learning at the individual, team and organisational levels [35] . They administered the questionnaire to 594 respondents and the results showed that the nurses rated their organisations in the mid-range on the dimensions of LO and their perceptions of the LO were found to be significant regarding the importance of the LO dimensions as presented above.
Dias and Escoval [36] tried to provide an analytical understanding of hospitals as 'learning organisations' and the link between innovation and performance in Portugal. They used a survey with 80 questions that analysed organisational attributes, which are implicitly considered as an organisation's ability to learn. They collected responses from 95 administrators from hospital boards. The study concluded that hospitals classified as 'advanced learning organisations' are five times more likely to be innovative as compared to those classified as 'basic learning organisations'. Oudejans et al. [37] discussed the internal consistency and factor structure of a questionnaire measuring learning capacity based on Senge's five disciplines theory of LO in the context of substance-abuse treatment centres in the Netherlands. They used a questionnaire of 44 items according to the five disciplines of Senge's theory and five scales and they interviewed 293 employees from the outpatient department. The authors concluded that the proposed five-factor structure was confirmed in the LO questionnaire, with a six-level scale, which makes it useful to assess learning capacity in teams.
A study on tertiary medical hospitals in South Korea was conducted by Jeong et al. [38] to examine the effect of individual nurses' use of the principles of LO on organisational effectiveness based on Senge's model. They used four questionnaires: the LO scale, the Organisational Commitment Questionnaire (to assess nurses' characteristics based on job and demography), the General Satisfaction scale (employees' satisfaction based on six principal items) and the LO scale (23 items in five factors). The sample comprised of 629 nurses who had worked for more than 1 year as full-time employees in the general units of tertiary medical hospitals. The authors concluded that individual nurses' use of the principles of LO was a good method for enhancing organisational effectiveness in a healthcare setting.
Ugurluoglu et al. [39] conducted a study on hospitals in Turkey to analyse the relation between LO dimensions and innovation in healthcare, inspired by Watkins [40] , Garvin [41] and Senge [1] . They interviewed 243 hospital managers working at 250 Ministry of Health (public) hospitals and used the DLOQ with a six-point scale ranging from 'almost never' to 'almost always'. The blocks of this model were (1) continuous learning and continuous learning opportunities; (2) inquiry and dialogue, a culture of questions, feedback and experimentation; (3) team learning, collaboration and collaborative skills, which support effective use of teams; (4) empowerment, namely the process to create and share a collective vision and have feedback from members regarding the difference between present and shared vision; (5) embedded system of collective efforts to establish and capture shared learning; (6) system connection; and (7) providing leadership to promote learning. Through the analysis of the scores, they concluded that LO practices appear to be important for healthcare organisations because they have the potential for contributing to innovation, organisational commitment and effectiveness.
Vassalou [42] tried to understand the role of the learning principles of the LO and identify the barriers to their application in United Kingdom and Greek hospitals through a comparative qualitative research. The study was based on a literature review approach and 22 semistructured interviews (one hour on average) with members of the Board, general managers, and staff of the United Kingdom and the Greek health organisations for the analysis. His framework covered the principles of (1) mission and vision, (2) leadership, (3) transfer of knowledge, (4) teamwork and cooperation and (5) an experimenting culture, and had two foundations, namely organisational design and employee skills and competencies. The study concluded that healthcare organisations in both countries encounter certain common barriers to the building of a LO.
Rowley [43] used the following framework in an acute care public hospital in Victoria, Australia, as a case study of a descriptive research to document the improvement of the commitment and satisfaction of its staff with the hospital's leadership and approach, using the principles of the LO. The research was based on the results of repeated surveys performed in 1999, 2002 and 2004. The blocks of the framework were (1) provide continuous learning opportunities, (2) use learning to reach their goals, (3) link individual performance with organisational performance, (4) foster inquiry and dialogue, (5) make it safer for people to share openly and take risks, (6) embrace creative tension as a source of energy and renewal, and (7) be continuously aware of and interact with their environment. The results of the survey showed a positive move from an organisational blame culture to a culture of success.
Other studies also analysed the application of the LO concept to hospitals and stressed the role of the LO for hospitals [44, 45] .
The health system as a whole Sheaff and Pilgrim [46] conducted a study to analyse whether or not characteristics of the LO existed in the NHS, and the organisations constituting the NHS from 1998 to 2006. They conducted a literature review by snowballing references from the founding LO books and published papers. The method was an evaluation based on criteria to analyse to what extent NHS organisations have become like the LO model. They concluded that a LO approach could potentially thrive in a well-funded, unified and politically stable state bureaucracy, as well as a fully autonomous business in a competitive market, or in a single autonomous organisation operating within a competitive but publicly funded health system (a 'quasimarket'). The other important result coming out of this research was that the NHS as a whole health system cannot act as a global LO, but the organisations that constitute it could be LOs. Friedman and Rigby [47] conducted a descriptive research in the United States about the need to move towards a global learning system based on a review. They emphasised the need for a health system to adopt the characteristics of LO by learning from organisational models that have already proven successful. They argued that learning systems could be created and stressed the importance of an information system to move towards a LO.
Wilkinson et al. [48] compared and contrasted clinical governance, on the one hand, with organisational learning inspired by Senge's model on the other. The concept of clinical governance was first introduced in the Government's White Paper for the New NHS (1997) [49] . They found that there is much common ground between the two as well as significant areas of divergence, which require consideration of the notion of a LO. A LO is one which is presented as a desirable notion, with a less welldefined aim and little formal implementation strategy; the LO comes from within the organisation itself with a bottom-up strategy. The introduction of clinical governance was a political act and thus may become associated with scrutiny and judgement from the Government as Trusts endeavour to achieve targets with a top down strategy.
Another study conducted by Timpson et al. [50] in the United Kingdom reviewed the challenges of the NHS's organisations to embrace tenets of a LO. They used a review on the utility of the concept of LO and concluded that the focus should be on systems that are deliberately designed to facilitate shared learning.
Other applications
Other studies have tackled the LO as applied to universities and medical education.
In their study, Rezaee et al. [51] compared two universities of medical sciences in Iran according to the LO concept. They used a LO questionnaire administered to 499 university staff (208 from Shiraz University and 291 from Shiraz University of Medical Sciences). They used the following framework: (1) personnel capability (commitment to constant learning and constant support), (2) common goals (an image of the expected future and practical ways of reaching it), (3) mental images (an image that reflects individual self-images, helping one to take action and form appropriate attitudes and decisions), (4) group learning (teams gather their active energy, capabilities, and insights amounting to more than the sum of their individual skills), and (5) systemic thought (an approach to thinking in which the system takes priority over the individual). They concluded that, because of the mission of universities of medical sciences and educational and research affairs as well as the health and treatment responsibilities, these universities are considered LOs. The application of the LO concept to health education was also discussed by Al-Abri and Al-Hashmi [52] in Saltanat Ouman using the Senge Framework. They concluded that LOs encourage their members to improve their personal skills and qualities. Crites et al. [53] conducted a literature review about LO frameworks. They found seven frameworks (two organisational learning frameworks, the decision-execution cycle framework, the organisational knowledge creation framework, the organisational culture framework, the complex adaptive systems framework, and the diffusion and dissemination of innovation frameworks) and proposed one model that integrated them in the following dimensions: (1) inquiring (acquiring, informing, transforming), (2) deciding (deliberating, decision-taking, evaluating), (3) relating (sharing, cooperating advocating), and (4) interpreting (judging, knowing, formulating). On the other side, Singer et al. [54] developed a short-form questionnaire for the application of LO in health organisations. The questionnaire is a simplified version of the Harvard questionnaire (55 items) based on the model of Garvin [6] and uses data from Veterans Health Administration personnel in the United States (11,336 interviewees via internet). The dimensions that have been used are (1) leadership that reinforce learning, (2) learning processes and practices (experimentation, information collection, analysis, education and training, information transfer), (3) supportive learning environment (psychological safety, appreciation of differences, openness to new ideas, time for reflection). They concluded that it is possible to reliably measure key features of the LO using a 27-item survey adapted from the 55-item Harvard survey.
Nature of the research
We were also interested in identifying the nature of the research conducted in this field. We defined seven nonexclusive categories for the nature of the research, namely (1) surveys based on scoring systems; (2) review of documents and literature (literature review, reports review, etc.); (3) mixed approaches (literature review or report review completed with interviews); (4) action research; (5) comparative study (where experiences of different settings are analysed according to the LO concept); (6) conceptual and descriptive (discussing a framework and concept definition or describing the LO in an organisation); and (7) diagnostic and assessment (with an objective to determine the level of implementation of LO characteristics. The distribution according to these categories is presented in Table 2 .
The above results show that 56% of articles used scoring systems and surveys or mixed approaches to apply the LO concept to the health system. It is also important to mention that only one article used the LO to compare two countries. Thirteen articles used diagnostic and assessment approaches.
Framework of analysis
Our literature review demonstrated that the bulk of the LO models used are rooted in the original models of Senge [1] and Garvin [6] (Table 3) . We have analysed the main dimensions of the 13 identified frameworks, through the lenses of these two frameworks and according to their dimensions.
By analysing the different dimensions of each of the above frameworks, we found that the majority of the dimensions stress the importance of a learning environment and that learning processes should be embedded in the organisation. Team work and personal mastery were also common dimensions across all these frameworks. Most of the dimensions highlight the importance of the individual level and how personal mastery and individual empowerment can lead to a LO. The leadership role was also a common dimension for these frameworks. This review seems to indicate that there is some convergence towards Garvin's framework [6] .
Discussion
We have covered a large number of articles and other sources that applied the LO concept to the health context. Most sources highlight the importance and the advantages of applying the LO as a new culture to improve organisational learning for health services. The different applications we reviewed either used a diagnostic tool for LO using qualitative methods, described conceptually the LO, or analysed the impact within an action research approach. Our study also shows that, so far, most of the research on the application of the LO concept in the health context has been undertaken in high-income countries, and mainly in Anglophone countries (Australia, United Kingdom and United States). The application of the LO in the hospital sector has [20, 22, 30, 31, 33, 34, 36-39, 45, 51, 54] 13 (48%) [25, 26, 29, 42-44, 46, 47, 50, 52, 53] 12(44%) [27, 28] 2 (8%) [25] [26] [27] 30] 4 (15%) [42] 1 (4%) [28, 29, 44, 45, 47, 48, 50, 52, 53] 9 (33%) [20, 22, 32-34, 36-39, 43, 46, 51] received quite some attention in the reviewed sources. Indeed, characteristics of a LO were found in most well performing hospitals and services. The assessment of the LO in primary health services demonstrated its potential positive impacts to improve quality improvement and performance by improving the organisational learning.
The results show that the first line health services, or health centres, have also explored the use of the LO concept and particular interest was expressed in its practical side. Indeed, health centres are the first point of contact for the population within a health system, and therefore satisfaction and the understanding of the changing environment, be it epidemiological or demographical, require learning capacities to better respond to the needs of the population. The above studies showed the existence of LO characteristics through the various approaches at the level of the health system. We also found some links between the LO and the health system when treated as one unit. There is a divergence between the conclusions of several works. On the one hand, one research article concluded that health systems could become learning ones [47] (through a better use of operational data with a partnership among patients, the population and the healthcare services), while another article stated that a health system could not act like an LO, but its component organisations could be LOs, as they are autonomous [46] . Two articles seem insufficient, however, to draw conclusions on whether or not health systems could be learning systems by behaving as one single organisation. All the frameworks include dimensions related to knowledge and how it is used within the organisation. Research then becomes a tool to document and store knowledge, although not explicitly, in that it could support methodological approaches for collective problem resolution and storing knowledge [4] . Research can also help organisations to learn from the environment, an essential component in almost all the reviewed models.
This review also looked at the assessment process of health organisations using LO diagnostic tools. We have shown that researchers use different frameworks when they apply LO lens in the health sector. Most authors refer to the seminal work by Senge [1, 3] and Garvin [5, 6] , but on each occasion, researchers felt the need to adapt the framework to their specific contexts and objectives. In our review, we identified different uses of the LO concept. Some researchers use it to describe existing practices within an action research approach. Others use it to analyse a situation and establish causalities between respecting LO principles and a given performance -we refer to this approach as 'LO as an analytical framework'. Eventually, we saw some experiences where the LO concept has been used to guide action and change practices within a health service organisation -we can refer to this approach as 'LO as a prescriptive framework'.
We have also noted that the health research community has so far adopted three main tracks in their empirical investigation -many researchers conduct surveys with individual interviews based on a scoring system (e.g. Likert scale); some use a more ethnographic approach (in-depth interviews); and finally, some researchers, especially when their study target is very large (e.g. the NHS of United Kingdom), mainly review existing documents and publications.
One of the purposes of this review was to inform future attempts to apply the LO lens to health systems in LMICs, particularly with regards to their efforts to make progress towards UHC. Our scoping review confirms that (1) few authors have so far applied the LO lens to a health system as a whole; (2) none of these few 'health system' applications were related to LMICs (overall, we found only one LO study in a low-income country in a hospital setting); and (3) no one has so far established an explicit link between LO as a concept and UHC policies and the health system. These observations should not be misinterpreted: they do not mean that the endeavour to link LO and UHC and other health system strengthening efforts is wrong, instead they indicate that this is an area of study which is yet to be developed. We have noticed the versatility of the LO concept: it can be applied to different levels of the health system, it offers some descriptive, analytical and prescriptive power. Our review has shown that researchers have used different approaches, as far as research methods are concerned, and yet, some common practices also emerged (such as individual polls with scoring systems). What is very clear from our review is that the authors share a common view that the LO concept can be a powerful mode of organisational reform to promote learning within the health sector. This is, for the moment perhaps, more of a hunch than something backed by rigorous evidence, but there is good reason to further explore the power of this concept for health organisations to better achieve their goals.
Conclusion
Most of the applications of the LO concept in the health sector thus far are related to operational levels and to health facilities in particular. Very little attention has been paid to its application to the health system as a whole, or to health organisations with responsibility for developing policies and strategies (e.g. the central administration of a Ministry of Health). Health systems must be able to adapt and respond to their changing environments. This scoping review showed how the LO concept has been applied to the health sector and has summarised the most important frameworks used for this purpose. It has also documented the different tools used to assess whether or not an organisation is a learning one. We think that this article will help health organisations make choices as to the dimensions they should consider in trying to move towards a LO and integrating knowledge, action and organisational aspects. We intend to use these findings to explore a more holistic model applying LO concurrently at multiple levels within one system. This review reveals a gap in terms of research in this area and a need for more application of the LO concept to the health system as a whole and to the organisations at national level in charge of steering it. Our own hypothesis is that LMICs will not make the progress they want towards UHC without strong autonomous learning capacities. Developing one's learning capacity may actually be one of the few recommendations valid for all countries as far as UHC is concerned. In this sense, the current momentum for UHC offers a wonderful opportunity to test the power of the LO for enhancing performance of health systems. If researchers support this process, this is a research program which demonstrates potential for further development. We also encourage further research to explore how to make the LO model more practical and feasible in health systems. Indeed, research needs to be linked to actions being undertaken in health organisations and should bring solutions and serve as a means to store knowledge.
Endnote
1 The management literature has its own codes. For instance, Marquardt [4] , a leading scholar in this field, provides in his book many examples of private firms where the application of the LO concept was found successful and with an important added value for the performance. Obviously, in the business world, the key test for validating an idea is the extent to which it led to profit -in this respect, a testimony from a senior CEO may be enough. The approach to evidence in the health sector is different and more systematic.
Abbreviations DLOQ: dimensions of the learning organisation questionnaire; LMICs: low-and middle-income countries; LO: learning organisation; UHC: universal health coverage
